Abstract
Introduction

34
Anaerobic digestion (AD) technology has been widely used in livestock waste 35 treatment as a result of the benefits to environmental protection and bioenergy Alkalinity was analyzed by the titration method (CDJ-5 Automatic Titrator, China).
168
Chemical oxygen demand (COD) was measured using a Hach DR5000 spectrophotometer 169 calibrated and operated according to the manufacturer's instructions (Method 8000). conducted using all measured parameters, including pH, DO, the MRR of alkalinity, PO4 3− -P, 
Results
259
Visually, the plants were healthy during the experiment which may be because 260 Juncus effusus has been demonstrated to be an alkaline-tolerant wetland plant (Mayes et   261 al., 2005). The pH value of the influent was constant at around 10.2 ± 0.1 (Table 2) digestate effluent treatment in CWs ( Fig. 3c and d) The gene copy number of 16S rDNA was not significantly different between all CWs 314 in both experimental phases (Fig. 4a) . Clearly, the abundance of anammox was detected in 315 all CWs and the values are significantly higher in CW3 for both experiment phases (Fig. 4b ).
316
Generally, it can be observed that significantly higher magnitude levels of AOA and AOB 317 were found in CW2, followed by CW3 and CW1 (Fig. 4 c and d) . However, the abundance 318 of nirK and nirS were significantly higher in CW1 and CW3 compared with CW2 ( Fig. 4e   319 and f). The abundance of all functional nitrogen-transforming bacteria were generally 320 significantly higher in phase II than phase I for all CWs. Tada, C., Yang, Y., Hanaoka, T., Sonoda, A., Ooi, K., Sawayama, S. 2005. Effect of natural zeolite on 518 methane production for anaerobic digestion of ammonium rich organic sludge. 519 
